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  a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
  (a,b)
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  M
 
 
 
 
 
 
  (a,b)
 

 
 
 
 
 
 
 
 
 
 
 
 
  Poisson(b)

 
 
 
  a = 0
  b > 0
 
 
 
 
 
 
 
L(γ) = e −b(1−e −γ) , γ ≥ 0,
(−1)lL(l)(γ) = e −γ b
l−1 X
r=0
￿
l − 1
r
￿
(−1)rL(r)(γ), l ≥ 1.
 
 
 
 
 
 
 
  Bin(n,p)

 
 
 
  a = −p/(1 − p)
  b = p(n + 1)/(1 − p)
  n = 1,2,...
 
 
  p ∈ (0,1)
 
 
 
 
 
 
 
 
 
  l ≥ 1
 
L(γ) = (1 − p(1 − e −γ))n , γ ≥ 0,
(−1)lL(l)(γ) =
pe −γ
1 − p(1 − e −γ)
l−1 X
r=0
￿
l
r
￿￿
(n + 1)
l − r
l
− 1
￿
(−1)rL(r)(γ).
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
  a = 1 − p
  b = (1 − p)(v − 1)
  p ∈ (0,1)
 
 
  v > 0
 
 
 
 
 
 
 
 
 
  l ≥ 1
 
L(γ) =
￿
p
1 − (1 − p)e −γ
￿v
, γ ≥ 0,
(−1)lL(l)(γ) =
(1 − p)e −γ
1 − (1 − p)e −γ
l−1 X
r=0
￿
l
r
￿￿
(v − 1)
l − r
l
+ 1
￿
(−1)rL(r)(γ).
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
L(k)
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  Hn
 
 
 
 
 
 
 
  n
 
 
 
 
 
 
 

 
 
 
 
 
 
H0(x) = 1, Hn(x) = −x[H′
n−1(x) + Hn−1(x)], n ≥ 1, x > 0.
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
L(k)(γ) = Hk(be −γ)L(γ), k ≥ 0, γ > 0.
 
 
 
 
 
 
 

 
 
 
 
  Rk(γ)
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
  be −γ
 
 
 
 
 

  k ≥ 0
 
Rk(γ) = −
Hk+1(be −γ)
Hk(be −γ)
= be −γ
￿
1 +
H′
k(be −γ)
Hk(be −γ)
￿
.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (a,b)
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
℄
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (qm)m=0,1,...
 
 
 
 
 
 
 
 
 
 
 
 
  (a,b)
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  q0,...,qk = 0
 
 
 
 
 
 
  k ≥ 0
 
 
  qk+1 > 0
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  L(l)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (−1)lL(l)(γ)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
  l
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ∞
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  l
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Rr(γ)
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Rl(γ) =
e −γ
1 − ae −γ
l X
r=0
￿
a
￿
l + 1
r
￿
+ b
￿
l
r
￿￿
(Rr(γ)   Rl−1(γ))
−1 .1
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  Rl
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
|L(l)(γ)|
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Rk(γ)
 
  k → ∞
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
  E(Sj+1 | N0 = n0,...,Nj = nj)
 
j = 0,1,...
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  N0 +     + Nj = n0 +     + nj =
k → ∞
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
E(Sj+ℓ+1 | N0 = n0,...,Nj = nj)
  j,ℓ = 0,1,...
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Rk(γ)
 
  k → ∞
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
  Rk(γ)
 
  k → ∞
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
  Nj+ℓ+1
 
 
 
 
  N0,...,Nj
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
  k = N0 +     + Nj
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Rk(γ)
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k−1Rk(γ)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
Rk(γ)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
  Rk(γ)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  qm > 0
 
 
  m ≥ m0
 
 
 
 
 
 
 
 
 
 
 
lim
m→∞
qm
qm−1
= e −τ ∈ (0,1]
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
lim
k→∞
Rk(γ)
k
=
1
γ + τ
.
 
 
 
 
 
 
 
 
 
 
 
 
 
  ǫ ∈ (0,1)
 
 
 
 
 

 
 
 
 
 
  (−1)kL(k)(γ)
 
 
 
 
 
 
  γ
 
(−1)kL(k)(γ) =
￿ X
m<
k (1−ǫ)
γ+τ
+
X
m∈
h
k (1−ǫ)
γ+τ ,
k (1+ǫ)
γ+τ
i
+
X
m>
k (1+ǫ)
γ+τ
￿
mk qm e −γ m
= I1(ǫ) + I2(ǫ) + I3(ǫ).
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  I3(ǫ)
 
 
 
  m > k(1 + ǫ)/(γ + τ)
 
(m + 1)k e −(m+1)γ
mk e −mγ = e −γ ￿
1 + m−1￿k
≤ e −γ ￿￿
1 + m−1￿m￿γ+τ
1+ǫ ≤ e −γ+(γ+τ)/(1+ǫ) .
 
 
 
 
 
  δ ∈ (0,ǫ/(1 + ǫ))
 
 
 
  k
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
  m >
k(1 + ǫ)/(γ + τ)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
qm+1
qm
≤ e −τ (1−δ) .P
R
E
D
I
C
T
I
O
N
O
F
O
U
T
S
T
A
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3
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
qm+1 (m + 1)k e −(m+1) γ
qm mk e −mγ ≤ e −γ+(γ+τ)/(1+ǫ)e −τ (1−δ) =: f(ǫ,δ) < 1,
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
  δ ∈ (0,ǫ/(1 + ǫ))
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k
 
 
 
 
 
  I3(ǫ) ≤
1
1 − f(ǫ,δ)
q⌈k(1+ǫ)/(γ+τ)⌉
lk(1 + ǫ)
γ + τ
mk
e
−
l
k(1+ǫ)/(γ+τ)
m
γ
.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k
 
 
 
 
 
 
 
 
 
 
 
 
  I2(ǫ)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  [k/(γ + τ)]
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k
 
I2(ǫ) ≥ q[k/(γ+τ)]
h k
γ + τ
ik
e −γ [k/(γ+τ)] .
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I3(ǫ)
I2(ǫ)
≤
1
1 − f(ǫ,δ)
q⌈k(1+ǫ)/(γ+τ)⌉
q[k/(γ+τ)]
￿⌈k(1 + ǫ)/(γ + τ)⌉
[k/(γ + τ)]
￿k
e −[⌈k(1+ǫ)/(γ+τ)⌉−[k/(γ+τ)]] γ .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  α ∈ (0,1)
 
 
 
 
 
 
 
  k
 
q⌈k(1+ǫ)/(γ+τ)⌉
q[k/(γ+τ)]
≤ e −τ(1−α) (⌈k(1+ǫ)/(γ+τ)⌉−[k/(γ+τ)])
≤ e
−
￿
τ/(γ+τ)
￿
k(1−α)ǫ .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
  c1
 
￿⌈k(1 + ǫ)/(γ + τ)⌉
[k/(γ + τ)]
￿k
≤
￿k(1 + ǫ)/(γ + τ) + 1
k/(γ + τ) − 1
￿k
= (1 + ǫ)k
￿
1 +
1
k(1 + ǫ)/(γ + τ)
￿k￿
1 −
1
k/(γ + τ)
￿−k
≤ c1 (1 + ǫ)k .
 
 
 
 
 
 
 
 
e −[⌈k(1+ǫ)/(γ+τ)⌉−[k/(γ+τ)]] γ ≤ e −γ kǫ/(γ+τ) .
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
  α
 
 

 
 
 
 
 
e ǫ(τ(1−α)+γ)/(γ+τ) > (1 + α)(1 + ǫ),
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
  c2
 
I3(ǫ)
I2(ǫ)
≤ c2(1 + ǫ)k e −k ǫ(τ(1−α)+γ)/(γ+τ) ≤ c2
￿
1
1 + α
￿k
.
 
 
 

  I3(ǫ) = o(I2(ǫ))
 
  k → ∞
 1
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  I1(ǫ)
 
 
 

 
 
 
 
 
 
 
 
 
  δ ∈ (0,1)
 
 
 
 
 
 
 
 
 
 

 
 
 
 
  m0
 
 
 
 
 
 
 
 
 
 
 
qm+1
qm
≥ e −τ (1+δ)
￿
1 +
1
m
￿m
≥ e 1−δ , m ≥ m0 .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
  I1(ǫ)
 
I1(ǫ) =
￿ X
m<m0
+
X
m∈
h
m0,k 1−ǫ
γ+τ
”
￿
mk qm e −γ m = I11(ǫ) + I12(ǫ).
 
 
 
 
 
 
 
 
 
  I11(ǫ) = o(I2(ǫ))
 
  k → ∞
 
 
 
  m ∈ [k,k(1 − ǫ)/(γ +τ))
 
 
 
 
 
 
 
 
 
 
 
 
 
￿
1 + m−1￿k ≥ e (k/m)(1−δ) ≥ e (γ+τ)(1−δ)/(1−ǫ) ,
 
 
 
 
 
 
 
 
 
 
 
 
 
 
qm+1 (m + 1)k e −(m+1) γ
qm mk e −mγ ≥ e −γ e −τ(1+δ) e −(γ+τ)(1−δ)/(1−ǫ) = g(ǫ,δ) > 1,
 
 
 
 

 
 
 
 
  δ ∈ (0,1)
 
 
 
 
 
 
 
 
 
 
  (1 − δ)/(1 − ǫ) < 1 + δ
 
 
 
 
 
 
 
 
 
 
 
 
  k
 
 
 
 
 
 
I12(ǫ) ≤
1
1 − (g(ǫ,δ))−1 q⌊k(1−ǫ)/(γ+τ)⌋
jk(1 − ǫ)
γ + τ
kk
e −⌊k(1−ǫ)/(γ+τ)⌋γ ,
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  I12(ǫ) = o(I2(ǫ))
 
 
k → ∞
 
 
 
 
 
 
 
  ǫ ∈ (0,1)
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
  ǫ ∈ (0,1)
 
 
  k → ∞
Rk(γ) ∼
P
m∈
h
k(1−ǫ)
γ+τ ,
k(1+ǫ)
γ+τ
i mk+1 qme −γ m
P
m∈
h
k(1−ǫ)
γ+τ ,
k(1+ǫ)
γ+τ
i mk qme −γ m ∈
￿
k(1 − ǫ)
γ + τ
,
k(1 + ǫ))
γ + τ
￿
,
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  ￿
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  M
 
 
 
 
 
 
 
 
 

 
 
 
 
 
  Sj+1
 
 
 
 
  N0,...,Nj
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  EX11 < ∞
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  M
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  n0 +     + nj → ∞
 
E(Sj+1 | N0 = n0,...,Nj = nj) ∼
EX11  pj+1
τ + θj
(n0 +     + nj).
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Rk(γ)
 
 
 
 
 
 
 
  k
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (a,b)
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (a,b)
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
e −τ = 1−p
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Rk(γ)
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  Rk(2)
 
 
  Poisson(200)
 
 
 
 
 
 
 
 
 
 
  M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  M
 
 
 
 
 
 
 
 
 
 
 
 
 
  p = 0.1
  v = 12.1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
  k → ∞
 
Rk(γ) =
Pn
m=1(m/n)k me −γ m qm Pn
m=1(m/n)k e −γ m qm
→ n.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (qm)m=0,...,n
  n ≥ 1
 
 
 
 
  qn > 0
 
 
 
 
 
 
 

 
 
 
 
 
  EX11 < ∞
 
 
 
 
 
 
 
  n0 +     + nj → ∞
 
E(Sj+1 | N0 = n0,...,Nj = nj) → nEX11  pj+1 .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  M
 
  Poisson(b)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
E(Mke −γM) = e −b(1−e −γ)
∞ X
m=1
mk(b/e γ)m 1
m!
e −be −γ
, k ≥ 1.
 
 
 

 
 
 
 
 
 
 
 
 
  Rk(γ)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  E(M′)k+1/E(M′)k
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  M′
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  λ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
  k → ∞
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  EMk+1/EMk
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
E(M′)k+1/E(M′)k
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  M
 
  Poisson(λ)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k → ∞
 
EMk+1
EMk ∼
k
logk
.
 
 
 
 
 
 
 
 
 
 
 
 
 
  ǫ ∈ (0,1)
 
 
 
 

 
 
 
 
 
  EMk
 
 
EMk =
￿ X
m<
k (1−ǫ)
log k
+
X
m∈
h
k (1−ǫ)
log k ,
k (1+ǫ)
log k
i
+
X
m>
k (1+ǫ)
log k
￿
mk e −λ λm
m!1
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= I1(ǫ) + I2(ǫ) + I3(ǫ).
 
 
 
 
 
 
 
 
 
 
 
 
  I3(ǫ)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
sup
m>
k (1+ǫ)
log k
(m + 1)k λm+1/(m + 1)!
mk λm/m!
≤
λlogk
1 + ǫ
k−ǫ/(1+ǫ) → 0
 
  k → ∞
 
 
 
 

 
 
 
  k → ∞
 
I3(ǫ) =
￿
1 + o(1)
￿
(m+,ǫ
∗ )k e −λ λm
+,ǫ
∗
(m
+,ǫ
∗ )!
,
 
 
 
 
 
m∗ = ⌊k/log k⌋, m+,ǫ
∗ = ⌈(1 + ǫ)m∗⌉.
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k
 
I2(ǫ) ≥ mk
∗ e −λ λm∗
m∗!
.
 
 
 
 
 
 
 
 
 
 
 
  k → ∞
 
I3(ǫ)
I2(ǫ)
= e k (log(1+ǫ)−ǫ+o(1)) .
 
 
 

  log(1 + ǫ) < ǫ
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ǫ > 0
 
I3(ǫ)
I2(ǫ)
→ 0
 
  k → ∞
 
 
 
 
 
 
 
 
 
 
 
 
  k → ∞
 
I1(ǫ) =
￿
1 + o(1)
￿
(m−,ǫ
∗ )k e −λ λm
−,ǫ
∗
(m
−,ǫ
∗ )!
,
 
 
 
 
 
m−,ǫ
∗ = ⌊(1 − ǫ)m∗⌋,
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
  k → ∞
 
I1(ǫ)
I2(ǫ)
= e k (log(1−ǫ)+ǫ+o(1)) .
 
 
 

  −log(1 − ǫ) > ǫ
 
 
  0 < ǫ < 1
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ǫ > 0
 
I1(ǫ)
I2(ǫ)
→ 0
 
  k → ∞
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ǫ > 0
 
EMk =
￿
1 + o(1)
￿ X
m∈
h
k (1−ǫ)
log k ,
k (1+ǫ)
log k
i
mk e −λ λm
m!P
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  k → ∞
 
 
 
 
 
 
 

 
 
EMk+1
EMk =
￿
1 + o(1)
￿
P
m∈
h
k (1−ǫ)
log k ,
k (1+ǫ)
log k
i mk+1 e −λ λm
m!
P
m∈
h
k (1−ǫ)
log k ,
k (1+ǫ)
log k
i mk e −λ λm
m!
∈
￿
￿
1 + o(1)
￿k (1 − ǫ)
logk
,
￿
1 + o(1)
￿k (1 + ǫ)
logk
￿
.
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ￿
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
  M
 
  Poisson(b)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  n0 +     + nj → ∞
 
E(Sj+1 | N0 = n0,...,Nj = nj) ∼ EX11  pj+1
n0 +     + nj
log
￿
n0 +     + nj
￿ .
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
  Rk(γ)
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Rk(γ)
 
 
 
 
 
 
 
  γ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Rk(γ)
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
γ
  Rk(γ)
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  γ
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  Rk(γ)
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  v = 12.1
 1
8
A
.
J
E
S
S
E
N
,
T
.
M
I
K
O
S
C
H
,
A
N
D
G
.
S
A
M
O
R
O
D
N
I
T
S
K
Y
 
 
 
 
 
 
 
 
 
 
γ → ∞, k = k(γ)
 
 
  k/γ → t ∈ (0,∞).
 
 
 
 
 
 
 
  t > 0
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
ht(s) = s − t logs, s > 0,
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  s = t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (ht(m))m=1,2,...
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  m = m−(t) = ⌊t⌋
 
  m−(t) ≥ 1
 
 
 
  m =
m+(t) = ⌈t⌉
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ht
 
  m−(t)
 
 
  m+(t)

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  m = m∗(t)
 
 
 
 
 

 
ht
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k ≥ 1
 
E(Mke −γ M) = qm∗(t) (m∗(t))k e −γ m∗(t) +
X
m =m∗(t)
mk e −γ m qm .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
qm∗(t) (m∗(t))k e −γ m∗(t) = qm∗(t) e −γ hk/γ(m∗(t))
 
 
 
 
 
→ qm∗(t) e −γ ht(m∗(t)) .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ht(m)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  hu(m)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  u
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
t
 
 
 
 

 
 
 
 
 
 
 
  m∗(t)
 
 
 
 

 
 
 
 
  u
 
 
 

 
 
 
 
 
 

 
 
 
 
 
  t
 
min
m =m∗(t)
hu(m) = min
￿
hu(m∗(t) − 1),hu(m∗(t) + 1)
￿
→ min
￿
ht(m∗ − 1),ht(m∗ + 1)
￿
, u → t.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  γ
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
X
m =m∗(t)
mk e −γ m qm =
X
m =m∗(t)
e −γ hk/γ(m) qm
≤ e −γ min(hk/γ(m∗(t)−1),hk/γ(m∗(t)+1)) .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
E(Mke −γ M) ∼ qm∗(t) (m∗(t))k e −m∗(t)γ ,
 
 
 
 
 
 
 
  qm∗(t)  = 0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rk(γ) → m∗(t).
 
 
 
 
 
 
 
 
  j = 1,2,...
 
 
 
 
aj = inf{t ≥ 0 : m∗(t) = j} =
1
logj − log(j − 1)
.
 
 
 
  aj < aj+1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  j = 1,2,...
 
 
  t ∈ (aj,aj+1)
 
 
 
 

 
 
 
 
  qm∗(t)  = 0
 
 
  k
 
 
  γ
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  k
 
 
  λ
 
 
 
 
 
 
 
 
 
 
 
  k/λ ∈ (aj,aj+1)
 
 
  j
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Rk(γ)
 
 
 
 
 
 

 
 
 
 
 
  j
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (qm)
 
 
  (pj)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
  fj
 
 
 
 
 
 
 
 
b fj =
Pn−j−1
i=1
Pj+1
r=0 Ni,i+r
Pn−j−1
i=1
Pj
r=0 Ni,i+r
,
 
 
 
 
 
 
 
 
 
  n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
n = 12
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Mj
  j = 1,...,12
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
j
1
2
3
4
5
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8
9
1
0
1
1
1
2
Mj
4
1
4
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9
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9
3
5
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4
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4
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  Mj
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  i
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Nii,...,Ni,12
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  i
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
  i+k ∈ {i,...,12}
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Ni,12+k
  k ≥ 1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  i
  i = 1,...,12
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  Ni,13,...,Ni,i+11
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Month 1 2 3 4 5 6 7 8 9 10 11 12
1 40 147 141 120 99 84 67 63 42 44 47 35
2 40 144 132 100 85 71 53 63 52 50 25
3 39 179 159 125 118 80 85 85 85 48
4 36 209 169 158 117 91 103 98 54
5 60 217 224 159 136 125 110 86
6 75 280 229 186 191 145 121
7 70 234 192 184 157 131
8 63 242 250 197 142
9 62 246 227 195
10 64 200 175
11 59 197
12 28
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  i
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Nii,...,Ni,12
 
Month 13 14 15 16 17 18 19 20 21 22 23
1
2 33
3 52 42
4 51 45 32
5 68 53 56 42
6 107 79 68 75 55
7 120 83 66 98 68 54
8 150 105 112 107 88 75 59
9 148 140 115 131 107 85 80 56
10 174 118 122 103 82 77 76 57 45
11 235 167 143 134 116 89 65 66 50 61
12 177 161 138 139 120 101 113 63 65 86 56
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Ni,13,...,Ni,i+11
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Mj
  j = 1,...,12
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Mj
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Mj
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
  EMj
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
  R
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Month 13 14 15 16 17 18 19 20 21 22 23
1
2 −11.6
3 −0.8 0.7
4 −29.8 −33.0 −48.9
5 −32.9 −56.1 −33.6 −41.9
6 −2.4 −7.9 −14.8 5.9 −2.2
7 −1.8 −36.5 −33.5 17.7 −7.3 −7.6
8 6.0 −15.6 −0.5 18.2 8.9 3.3 2.2
9 0.4 7.9 3.5 21.5 25.2 13.8 17.2 5.8
10 14.1 −6.1 10.3 8.5 −6.5 11.7 18.1 1.3 0.5
11 17.1 3.2 5.4 11.7 12.2 −6.1 −13.0 −1.9 −21.6 20.6
12 −4.0 −6.1 −2.7 14.7 13.6 11.6 26.7 −2.2 9.3 38.0 24.2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Month 13 14 15 16 17 18 19 20 21 22 23
1
2 3.4
3 17.9 2.5
4 −13.3 −6.5 −28.4
5 −13.8 −22.0 0.7 −18.7
6 −11.2 −17.0 −17.1 11.8 −11.7
7 8.3 −21.7 −21.1 35.9 15.3 −1.4
8 14.3 −10.5 −0.2 20.8 15.2 20.1 1.7
9 −6.9 7.3 −1.4 17.4 21.5 11.9 28.8 −2.9
10 14.3 −8.3 15.4 9.0 −9.3 7.9 23.6 13.3 −3.7
11 28.0 9.5 11.0 26.6 22.6 −1.6 −9.0 7.2 −0.7 30.4
12 67.5 68.0 73.3 106.5 117.1 104.4 139.1 68.9 10.21 227.0 129.2
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